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FASTENING DEVICE, PARTICULARLY FOR HOLDING 
TOGETHER A STACK OF AT LEAST TWO PANELS 



[0001] The invention pertains to a fastening device, particularly for holding together a 
stack of at least two panels, of the type which has a female piece in the form of a clasp 
consisting of a head capable of elastic deformation in the axial direction and a hollow foot, 
which can be engaged in holes that pass through said stack of panels and which has two tabs 
that can elastically separate from one another, moving between an unseparated position for 
insertion of the foot into said holes and a separated position for holding the stack of panels 
together; a male piece, which has a part in the form of a head and a part in the form of a 
shaft with a cross section in the form of a cam that can be inserted axially into said clasp, 
which engages between the tabs of the foot of the clasp and rotating therein, between an 
angular position of non-separation of the tabs and an angular position of separation of the 
tabs, as well as a means to prevent premature rotation of the male piece in the female piece 
in the separated tabs position. 

[0002] A fastening device of this type is known from French Patent No. 2 790 046. 
In this device, the rotation prevention means comprises protuberances on the upper surface 
of the head of the clasp, each of which is capable of engaging in the periphery of the head of 
the male piece when it is in its position of separation of the tabs of the foot of the clasp. The 
disadvantage of this means is that it can no longer ensure angular immobilization of the 
male piece in the female piece when the stack of panels is subjected to vibrations. 
[0003] The present invention aims to palliate the disadvantage just described concerning 
the known fastening device. 

[0004] In order to realize this aim, the fastening device according to the invention is 
characterized by the fact that the aforementioned component is produced in the form of a 
finger which can be moved by deliberate action between a position of engagement in a 
notch in the periphery of the head of the male piece and a position of disengagement from 
this notch, when the male and female pieces occupy their relative angular position of 
separation of the tabs in the head of the male piece. 

[0005] According to one characteristic of the invention, the finger is arranged at the 

end of a projecting element, capable of elastic deformation in the axial direction of the 
device. 

[0006] According to another characteristic of the invention, the head of the female piece 
is cut out, and the component capable of elastic deformation projects into the cutout of the 
head from the edges of the head. 

[0007] According to yet another characteristic of the invention, the finger can be moved 
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by a force acting on the finger in the axial direction of the device. 

[0008] According to yet another characteristic of the invention, the head of the female 
piece has the profile of a C whose bent edges are roughly parallel to the base wall and 
delimit with the latter a space for receiving of an element for axial immobilization of the 
male piece in the female piece when the male piece is pressed into the female piece and is in 
its position angularly offset from its position of separation of the tabs, the immobilizing 
element being connected to the head of the male piece. 

[0009] According to another characteristic of the invention, the element for axial 
immobilization ensures immobilization of the male piece in the female piece in the pressed 
in position of non-separation of the tabs, allowing withdrawal of the assembly formed by 
the two pieces from the holes of the panels. 

[0010] According to another characteristic of the invention, the periphery of the 
immobilizing element contains portions (50) projecting in the radial direction of the device, 
which, in the position of axial pressing of the male piece into the female piece, pass through 
the cutout of the head of the female piece and engage behind portions for delimiting the 
cutout in the head in the positions angularly offset from the position of compression and 
separation of the tabs. 

[0011] The invention will be better understood and other characteristics, details and 
advantages of it will appear more clearly in the course of the following explanatory 
description given in reference to the appended drawings given only by way of example 
illustrating an embodiment of the invention and in which: 

[0012] - Figure 1 is a perspective view in exploded form of a fastening device according 
to the invention before insertion into a stack of panels; 

[0013] - Figure 2 is a perspective view of the fastening device according to Figure 1, in 
the pre-assembled state; 

[0014] - Figure 3 is a vertical section of the device according to Figure 2; 

[0015] - Figure 4 is a view in the direction of arrow IV of Figure 3; 

[0016] - Figure 5 is a top view of the device according to Figure 3; 

[0017] - Figure 6 is a longitudinal section along line VI- VI of Figure 4; and 

[0018] - Figure 7 is a vertical section in enlarged scale showing the device in its position 

of immobilization of a stack of plates. 

[0019] Figure 1 shows a fastening device according to the invention, made up of two 
cooperating pieces, male piece 1 and female piece 2, which are intended to hold together 
two plates 3 provided with circular holes 4 for passage of the female element. 
[0020] The male piece, advantageously made of plastic material, has a part in the form 
of head 6 at the upper end of shaft 7 whose other end is configured so as to be in the form of 
cam 8. 
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[0021] More precisely, head 6 is in the form of a circular disk having on its periphery 
two diametrically opposed radial notches 10, generally rectangular in shape, and diametral 
groove 1 1 in exterior front surface 12. Head 6 extends perpendicularly to shaft 7. 
[0022] At a predetermined distance from head 6, male piece 1 also has element 14 for 
axial immobilization of the piece, which projects radially from shaft 7 and has a particular 
shape which will be described below. 

[0023] Between head 6 and cam 8, shaft 7 has a generally circular with two longitudinal 
ribs 16 that project radially outwardly, angularly at the level of diametral groove 11, and 
which are arranged so as to be diametrically opposite to one another. 

[0024] The part in the form of cam 8 constitutes a diametral widening of shaft 7 with a 
flattening of the shaft perpendicular to the direction of widening. The cam has, in the 
direction of its end, transition portion 18 of gradual widening and flattening, a middle 
portion of constant length and thickness, and end portion 20 forming an extra thickness in 
the directions of the width and thickness at junction of the middle and end parts 19. The 
latter decreases gradually up to end 21 in the form of an edge extending in the direction of 
the width of the cam. At its origin, extra-thick part 20, with middle part 19, forms shoulder 
22, which extends perpendicularly outwardly from the exterior surface of middle part 19. 
[0025] Female piece 2 consists of a clasp capable of elastic deformation, preferably of 
metal. Clasp 2 has the general form of a T whose horizontal bar forms cover part 24 and 
whose vertical bar forms hollow foot 25. In the example represented, the clasp is produced 
by bending of a piece in the form of a strip cut from a blank. The foot is obtained by the 
bending of each exterior portion of the piece in the form of a strip around a line 
perpendicular to the longitudinal direction of the strip. Each portion thus bent to an angle of 
90° forms tab 27. The cover part 24 is formed by bending the part of the strip, which is 
located between the two tabs 27, a predetermined distance from each tab, along a bending 
line also perpendicular to the longitudinal direction of the strip, to an angle of 180°. One 
thus obtains exterior horizontal cover wall 28 and walls 29 which are bent so as to form, 
with part 28, the configuration of a C, the branches of which are parallel to the base. It is 
observed from these figures that, after this bending, the two tabs 27 extend parallel to one 
another in order to form hollow foot 25. Thanks to bent walls 29, the cover part is capable 
of elastic deformation. As is clear from the figures, the portion of the strip forming the 
cover part, with its exterior walls 28 and bent walls 29, is hollowed out so as generally to 
form roughly rectangular hollow 32 delimited between edges in the form of longitudinal 
bars 30a and 30b and transverse bars 31. Each longitudinal bar has portion 30a belonging to 
exterior horizontal cover wall 28 and portion 30b belonging to bent wall 29. Bars 31 
connect the free ends of edges 30b. Tabs 27 are connected to these bars. 
[0026] The head has various elements which project into hollow 32 from edges 30a and 
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3 1 . Thus, upper wall 28 of the cover part has, in its central zone, two projections 35 
generally rectangular in shape, which are located mutually facing one another, and each has 
notch 36 in the form of an arc of circle and whose shape is complementary to that of 
longitudinal rib 16 of shaft 7 so that the rib can be engaged in this notch. The width of each 
projection 35 corresponds to the diameter of shaft 7. 

[0027] Wall 28 also has, on a longitudinal side, element 38 in the form of an L, one 
branch 38a of which extends perpendicularly from longitudinal bar 30a into hollow 32, 
inclined upwardly out of the plane of part 28. The other free branch 38b forms a locking 
finger, which is oriented parallel to the longitudinal direction of cover wall 28 in the axis of 
symmetry, towards projections 35, so that it can be engaged in notches 10 on the periphery 
of the head of the male element. Element 38 can move elastically between its inclined 
position of engagement in notch 10 and a position pushed back in the direction of the plane 
of upper clasp part 28, in which it is released from the notch. 

[0028] One also observes projecting stub 39 on the other longitudinal edge 30, facing 
element 38, and another two stubs 39 at symmetrical locations with respect to element 38 
and stub 39, with respect to the median transverse axis Y-Y. 

[0029] The cover part also has, projecting from each transverse bar 31, support tongue 
41, which has a profile in the form of a very open V, the base of which is out of the plane of 
curved bars 30b, on the outside of the cover part. It is by means of these tongues that the 
cover part rests on upper plate 3 in its stack fastening position. 

[0030] With regard to the configuration of foot 25 of clasp 2, each of the two tabs 27 
forming it is curved so as to have a profile in the form of an arc of circle concentric with 
respect to axis X-X of the fastening device. In order to allow the curvature of tabs 27, the 
tabs are connected to the exterior edges of transverse bars 31 over just an intermediate part 
42 of their width. Tabs 27 are configured at the level of their free end zone 43 so as to be 
radially converging. In this part, the tabs have the profile of a partially truncated conical 
surface. Thus, free ends 44 of the two truncated conical ends 43 are separated from one 
another less than the separation a between the two adjacent free longitudinal edges of the 
two tabs 27. 

[0031] Separation a of the tabs from one another at the level of the bottoms of their 
curvatures 27 is slightly greater than width b of cam 8 so as to allow axial movement of the 
cam in the hollow delimited by the tabs without causing the separation of these tabs. 
Separation only occurs when the cam engages between ends 44 of the tabs. It should also be 
noted that the thickness c of the can is less than separation d of the exterior longitudinal 
edges of the tabs and also advantageously less than the separation e between ends 44 at the 
level of the exterior longitudinal edges. 

[0032] It is also observed that opening 46 is cut in each tab 27 of foot 25 and is in the 
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form of a U-shaped slot whose base is at the site of origin of the zone of radial convergence 
43 and whose branches extend in the direction of the free end of the tabs. 
[0033] Part 47 of converging part 43, which delimits the interior edge of opening 46, is 
in the form of a rectangular tongue. Upper edge 48 of the base of the U is arranged so as to 
produce a pre-assembly of male and female parts 1 and 2 when the male part is axially 
introduced into the female part, shoulder 22 of the cam then engaging behind edge 48 of 
openings 46. 

[0034] After having described the structure of the male and female pieces, one now 
describes the form of head element 14. This element 14, as shown in Figure 7, is intended 
for being placed, once male piece 1 is axially introduced into the female piece up to its final 
position of axial introduction, between exterior wall 28 of the cover part and curved walls 
29. Element 14 is configured so as to allow the introduction of male piece 1, in its 
orientation represented in Figure 6, up to its final axial position without being hindered by 
locking finger 38 but ensuring the immobilization of the male piece after rotation in the 
position of non-separation of the tabs, particularly by an angle of 90° with respect to Figure 
6, but also already before reaching this position. 

[0035] To execute the aforementioned functions, supplementary head element 14 has 
two lateral protuberances 50 which are diametrically opposed and arranged in such a way 
that when the male element occupies its pressed in position of non-separation of tabs 27, 
these element engage under longitudinal bars 30a of cover part 24. Element 14 also has 
peripheral cutouts 51 which allow its passage when the male piece is pressed into the female 
piece, without being hindered by locking finger 38b, in the relative angular position of the 
two pieces illustrated in Figure 6. 

[0036] The fastening device according to the invention is used and operates in the 
following manner. 

[0037] For assembling, fastening and holding together, for example, two panels 3 
according to Figure 1, it is possible, in a first step, to push clasp 2 through holes 4 passing 
through these panels and then to press male element 1 into the female element so that in the 
relative angular position represented in Figure 1, head element 14 can pass in front of 
locking finger 38 thanks to corresponding cutouts 51 formed on its periphery. When the 
male element is first pressed in all the way, its cam part 8, sliding in the space between tabs 
27, does not bring about any separation of these tabs. It is only when the cam, by its small 
lateral sides 19a, comes in contact with radially converging part 43 at the end of the tabs 
and finally with lower edges 44 of these tabs, that the tabs are forced to separate and thus 
ensure the holding together of panels 3, as seen clearly from Figure 7. In this final pressed 
in position, lower edges 44 of tabs 27 engage on shoulder 22 of cam 8, thus ensuring the 
axial locking of male piece 1 in female piece 2 in its position of separation of the tabs. 
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Given that in this position of maximum axial pressing in of male piece 1 and of separation 
of tabs 27 of female piece 2, immobilizing finger 38 of cover part 24 of the female piece is 
engaged in peripheral notch 10 of head 6 of the male piece, and the latter is immobilized in 
this relative angular position. Any inopportune angular movement of piece 1 is thus 
rendered impossible without deliberate intervention for the purpose of pushing 
immobilizing finger 38 back downward, that is in the axial direction of the device, a 
predetermined distance, to the point that this finger disengages from the notch. After this 
disengagement, the male piece can certainly be made to turn in the female piece but 
nevertheless remain axially locked therein thanks to protuberances 50 of head element 14 
which is now below bars 30a of the cover part of the female piece. Thus, it is possible to 
bring the male piece to its position of non-separation of tabs 27, in which their ends 44 are 
facing large surfaces 19b of the cam. In this relative angular position of the male and female 
pieces, the device can be removed from holes 4, but with the male piece still axially 
immobilized in the female piece. 

[0038] It should be noted that the process of positioning the device in holes 4 of panels 
3 can also begin, first, by pressing male piece 1 into female piece 2 before engagement of 
the latter in holes 4, for example, to the point that shoulder 22 of cam 8 engages behind 
edges 48 of openings 46 formed in tabs 27. In this axial position already prohibiting 
backward movement of male piece 1, tabs 27 are not yet separated, so that the device, thus 
pre-assembled, can be introduced into holes 4 of the panels. The fastening of panels 3 onto 
one another is then obtained by pushing the male piece all the way into the female piece. 
[0039] Of course, various modifications can be made to the fastening device as just 
described with reference to the figures. Thus, the female element, instead of being produced 
by bending a strip cut from a blank, can be produced in any other appropriate manner. The 
shape of cam 8 of the male element can also be different, as could the shape of locking 
finger 38, for example. In this case, of course, one must ensure that the cooperating 
elements provided on the other piece have a complementary shape or configuration so that 
the functions just described are still ensured. 



